
Ocobbcr 22, 1980 

TO: Rich Powers, Director, Office of Toxic Materials Control 

FROM: Larry Fink, Chemist, Office of Toxic Materials Control 

SUBJECT: Public Health Risks from BASF Wyandotte Corporation North 
Works Discharges - Wyandotte, Michigan 
Propylene Oxide and Ethylene Oxide 

Based on the evaluation of the physical, chemical and toxicological 
properties of propylene oxide (PO) and ethylene oxide (EO) and the quantities 
of these substances released to the Trenton Channel by the BASF Wyandotte 
Corporation - VJyandotte, Michigan from its North Works outfalls, I believe . 
that populations obtaining drinJting water from the Trenton Channel downstream 
of those discharges were and are at some increased risk of hereditary 
mutations, birth defects and cancer which may be significant. BWC indicated 
in its Critical Materials Report for 1978 that 10,000-100,000 pounds 

2 of EO were discharged from its North Works outfalls 001-N and 003-N. 
~ EO was dropped from the 1979 Critical Materials Register. Since PO 
5 has never been included on Michigan's Critical Materials Register and 
Z is not a Section 307(a) toxic pollutant, BWC has never been required 
I to report the discharge of this substance. However, since both EO and 

PO are used in the manufacture of polyols, it is reasonable to assume 
that between 10,000-100,000 pounds of PO are also being discharged each 
year as a result of polyol manufacture. The mass loadings to the Trenton 
Channel which resulted from the manufacture of 175 million pounds of 
PO each year at BWC's South Works are unknô Tn. 

o 
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Attached find calculations quantifying the concentrations of EO and 
PO in City of V7yandotte raw water under various loading and dilution 
assumptions, labeled I. 

I reconmend that highest priority be given to the evaluation of the 
risks of injury to public health and to the designated uses of the Detroit 
River resulting from the release of PO and EO by BWC-Wyandotte. The 
presence of these substances in Wyandotte's raw water intake nay compound 
the risks associated v/ith the discharge of 80,000 lbs/year of acrylontrile 
from BWC discussed in a 9/5/89 memo to you. 

Until it closed its South Works production facilities in Hay of 1980, 
the BASF Wyandotte Corporation of Wyandotte, Michigan produced.175 million 
pounds of PO per year via the propylene chlorohydrin process . This 
product was used in the manufacture of polyoxyethylenc-polyoxypropylene 
block copolymer polyols at BVIC's North Works. Propylene dichloride, 
a by-product of propylene oxide production, was recovered at the South 
Ŵ orks via fractional distillation. 
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A joint U.S. EPA/Michigan DNR waste stream survey conducted at BWC's 
North and South V7ork3 in October-Novenber 1979 revealed that outfall 
005-S effluent v;as contaminated with bi3(chloroi30propyl)Qther and 
bis(chloroethyl)ether at 5.4 ppm and 1.3 ppm respectively . These 
molecules are believed to be formed in the synthesis of propylene oxide 
via the propylene chlorohydrin process. A letter of 8/28/80 from Sandra 
Gardebring, Director, Enforcement Division, U.S. EPA - Region V identified 
concerns associated with the presence of these suspect carcinogens in 
BWC effluent. Since 005-S served the Propylene Dichloride recovery 
plant, and since the chloroalkyl ethers are unintended by-products of 
the -propylene chlorohydrin process, their association with processes 
designed to recover by-products of propylene oxide production is unremarkable. 

Lime residues from the PO production process were piped to Fighting 
Island (Fl). PO still bottom residues were also conveyed to Fl for 
disposal. Effluent and residues taken 10/3/79 and-10/29/79 from the 
South settling Beds were analyzed by the Ontario I'linistry of the Environment 
and found to be contaminated with bisCchloroisopropyDether, as well 

^ PO is the second member of the homologous series of alkyl epoxides, 
of which EO is the first. Like EO, PO is not immediately hydrolyzed 
upon contact with natural waters. EO has a measured half-life of 
approximately 12 days in water at 25 G and neutral,gH. PO has a measured 

a half-life of 14.6 days under those same conditions ' . The hydrolysis 
products of the alkyl oxides are alkyl diols: EO and PO are hydrolyzed 

§ to ethylene glycol and propylene glycol, respectively. 

EO and PO are soluble in water and are not expected to be removed from 
the water coluian via volatilization/codistillation. EO and PO are not 
expected to strongly adsorb on the surfaces of settleable solids. Thus, 
the PO and EO released to natural v/aters are expected to remain in solution 
in the water column.. Both PO and EO have negative logarithiias of their 
n-octanol/water>partition coefficients and are thus not expected to 
bioaccuculate 

PO reacts with,DMA to form N-7-(2-hydroxypropyl)guanine and N~3=(2-hydroxy-
prop3'l)adenine nnd, like EO, is a potent bacterial mutagen. PO 
has been further dersonstratcd to induce recessive lethal mutations in 
Drosophila melano?.a3ter . Sub-cutpneously administered to rats, it 
was demonstrated to be carcinogenic . 

VJhile es:ppsure to EO is now strongly associated with human chromosomal 
damage, ^ PO has yet to be demonstrated to have a similar effect. 
Based on its cheraical similarity to EO, it is expected that exposure 
to PO will eventually be demonstrated to cause human chromosomal aberrations. 

When alkyl oxides are exposed to dissolved chlorine gas in aqueous solution, 
corresponding•chlorinated alcohols are formed. Ethylene oxide is believed 
to react to-form ethylene chlorohydrin (2-chloroethanol) while propylene 
oxide is believed to react to fona^.propylene chlorohydrin (2-chloropropanol). 
Ethylene chlorohydrin is a mutagen . The carcinogenicity or mutagenicity 
of propylene chlorohydrin is not reported in the literature reviewed. 



77rs 
October 22, 1980 
Page 3 

The BWC North Works outfalls are some 3,750 feet upstream of the City 
of Wyandotte public drinking water supply intake. By virtue of the 
tendency of warm plumes to maintain their integrity in cold surrounding 
water and reports in the WQD files that foc.ming at the City of Wyandotte 
power plant intake resulted from a BWC polyol spill at the North Works, 
it can be inferred that plumes contaninaced with PO and EO may enter 
the cone of withdrawal of the City of V.'yandotte public drinking water 
supply intake in quantities of concern. Since neither settling nor 
aeration are expected to effectively remove these substances from water, 
much of the PO and EO entering the raw water intake would be expected 
to survive treatment up to chlorination. The yield of propylene chlorohydrin 
and ethylene chlorohydrin resulting from drinking water chlorination 
is -not known. 

Recommendations: 

1. BASF Wyandotte Corporation should be requested to submit all relevant 
information regarding the concentrations and quantities of ethylene 
oxide and propylene oxide discharged to the Trenton Channel since 
corporate takeover. 

2. Appropriate WQD staff should conduct plume studies employing dye 
o tracers and conductivity probes to establish the spatial distribution 

and rate of dilution of North Works plumes with distance downstream 
* and to detemine if North Works plumes enter the cone of withdrawal 
o of the City of Wyandotte public drinking water supply intake. 

•JO 

-a 
5 a 3. The concentrations of ethylene oxide, ethylene chlorohydrin, propylene 
I oxide and propylene chlorohydrin in intake water, prior tr chlorination, 
3 following chlorination, and at the tap should be established using 
•o approved analytical protocols or calculated using mass balance 
;f techniques.. 

4. The risks of hereditary mutation, birth defects, and cancer should 
be estimated for the concentrations of each substance found or 
estimated to be present in tap water. Synergistic effects due 
to the presence of chlorinated methanes, ethanes, ethylenes, propanes 
and propylenes and acrylonitrile should be considered in such a 
risk assessment. 

5. BWC's North Works NPDES permit should be immediately modified to 
require monitoring of ethylene oxide, propylene.oxide, ethylene 
chlorohydrin, and propylene chlorohydrin at 001-N and 003-N; and, 
follox/ing risk assessment, effluent limits designed to protect 
the population served by the City of Wyandotte drinking water supply 

• from unacceptable risks of cancer, mutation or birth defects should 
be calculated and established as permit conditions, 

I believe this situation warrants your immediate attention. 

Should you have any questions concerning the nature of the public health 
risks or the recor.;nendations, I am available to answer them at your 
earliest convenience. 

cc; J. Grant/OTMC Files 
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Concentration at City of Wyandotte Intake: 

1. assuming plume is not diluted .32 ppm - 3.2 ppm 

2. assuming plume is diluted by 
flow in mixing zone (right 100 
feet of 850 foot channel) 1 ppb - 10 ppb 

3. assuming plume is diluted by 
entire flow of Trenton Channel .12 ppb - 1.2 ppb 
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October 9, 1980 

TO: Rich Pov/ers, Director, Office of Toxic Materials Control 

FRĈ I: Larry Fink, Office of Toxic Materials Control 

SUBJECT: BASF Wyandotte Corporation - Wyandotte, Michigan 
Toxic Substances Discharges 

Because' the BASF Wyandotte Corporation (BWC) in Wyandotte, Michigan 
is known to be discharging substances which are toxic or otherwise injurious 
or potentially injurious to the public health, safety and welfare and 
the designated uses of the Detroit Riyer; because the proposed settlement 
of outstanding litigation does not address the toxic substances problem 
at BWC - Wyandotte; and because the second-round NPDES permit for BWC 
- Wyandotte cannot be issued until revised applications are received 
and settlement reached, I am recommending that the existing NPDES permit 
be re-opened immediately and modified to require monitoring of those ' 
toxic substances which are Michigan Critical Materials and to limit 
the discharge of those substances known to be injurious or potentially 
injurious to the public health, safety and welfare: acrylonitrite, 
ethylene oxide, toulene diamine, etc., to quantities which represent 
an acceptable risk of injury to the public health, safety and welfare. 

Had the permit application been processed in a timely fashion and had 
a draft permit been issued soon after it became apparent that Loxic 
substances were being discharged by BWC - Wyandotte in toxic or potentially 
toxic amounts, the need for modification of the existing permit would 
have been less urgent. Since I brought the discharge of Critical Materials 
in quantities of concern to the attention of Scott Ross of the Surface 
Water Compliance Section and Chang Bek of Engineering & Technical Services 
Section in February of 1979, twenty months have elapsed, during which 
time BWC - V/yandotte has discharged on the order of 130,000 lbs of acrylonitrile 
to the Detr:,it River some 3,750 feet upstream of the City of V7yandotte 
public drinking water supply intake. To date, no action has been taken 
regarding the presence of such substances in BWC's discharges. The 
risk of injury to the public health, safety and welfare resulting from 
on-going uncontrolled discharges from BWC - Wyandotte's North Works 
is discussed in my memorandum to you dated September '5, 1980. 

The proposed conditions of settlement of the litigation with BWC - Wyandotte 
do not address violations of Section 6(a) of 1929 PA 245, permitting 
the DNR to take action where environmental damages can be demonstrated 
to result from a discharge of an injurious substance. But to take action 
only after the fact of environmental damages precludes the DNR from 
protecting the Detroit River from pollution, impairment and destruction 
which is our -constitutional mandate. Paul Zugger has informed me that 
only if the discharge was presently resulting in the violation of a 
promulgated Water Quality Standard could the DNR take action under Section 
6(a) without environmental damages. Since no promulgated standards 
for toxic substances exist, we can take no action under Section 6(a). 
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It is my opinion that the discharge of wastewaters contaminated with 
Carcinogenic, mutagenic or terato?jenic substances to a segment of the 
Detroit River protected as a public drinking water supply is injurious 
to that designated use, whether or not a specific standard has been 
promulgated for toxic substances to protect that use, and is thus unlawful 
under the intent and meaning of Section 6(a), 1929 P.A. 245. The lack 
of a standard does not preclude the existence of a hazard. 

We would be negligent in our duty if we did not address the discharge 
of such substances into a public drinking water supply until appropriate 
standards were promulgated or until existing permits were conveniently 
reissued routinely, 

I would appreciate the opportunity to discuss this situation more fully 
with appropriate representatives of the Water Quality Division, Environmental 
Services Division, and Enforcement Division, MDNR; and the Chemicals 
and Health Center and Water Supply Division, MDPH at their earliest 
collective convenience. 

Your assistance in addressing this situation is appreciated. 

LF/vls 
cc: J, Grant 

OTHC Files 

o 
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September 5, 1980 

TO: Richard Pollers, Director, Office of Toxic Materials Control 

FROM: - Larry Fink, Office of Toxic Materials Control 

RE: Exposure of populations downstream of BASF Wyandotte Corporation 
to the animal positive carcinogen - acrylonitrile 

Attached to a letter from Sandra S. Gardebring, Director, Enforcement Division, 
Region V EPA, to Karl Zollner, Jr., dated August 28, 1980, was a recommended 

-S BASF Wyandotte Corporation (BWC) North Works effluent limitation for bis(chloroisopropy 
J ether, a suspect carcinogen found present in 003-N effluent at 4.5 ppm in 
|. the October-November 1979 joint EPA/DNR BWC survey. 

I The effluent limitation was based on the assumption that the 003-N plume 
completely mixes with the average flow of the Trenton Channel of the Detroit 

~ River, resulting in "ois(chloroisopropyl) ether being preG'»nt in the v;ater 
t withdravm from the Trenton Channel to supply drinking water to the City 
c of Wyandotte. To protect populations served by this drinking water supply 
I from an increased risk of cancer not to exceed one-in-one million, no more 
o than J.&2 lbs/day could be discharged, according to EPA calculations. 
-a 

Attached find a copy of that letter. 

Since the EPA method did not consider the potential for co-carcinogenic 
and synergistic effects between acrylonitrile, an animal positive carcinogen 
of which BWC discharges 80,000 Ibs/yr., and bisCchloroisopropyDether, the 
recommended EPA effluent limit does not appear to adequately protect exposed 
populations from an increased incidence of cancer not to exceed 10 *'. 

However, employing EPA'3 assumptions and methodologies; the acrylonitrile 
risk model developed in 40 FR 191 Monday October 1, 197;?; and acsuming that 
all the acrylonitrile remains dissolved in water, it can be calculated that 
the populations served by the City of Wyandotte may be placed at an increased 
risk of cancer resulting in an incidence of approximately one-in-ten thousand. 

Attached find an explanation of the assumptions made and the calculations. 

Tliis risk is 100 times greater than EPA's design risk of one-in-one million. 
If EP.\'s assumptions can be justified as a worst-case best guess, theii the 
resulting .risk estimate of one-in-ten thousand is reasonably accurate. 

Because a risk of onc-in-ten thousand appears to be unacceptably high, I 
am recopcnanding that the following agencies be contacted to determine if 
an immediate reduction of the acrylonitrile discharge from "tha BWC North 
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John Hesse, Chief, Chemicals and Health Center, DPH 
Robert Courchaine, Chief, Water Quality Division, MDNR 
Jack Bails, Chief, Environmental Enforcement Division, MDNR 
Sandra Gardebring, EPA Region V 
Howard Zar, Great Lakes National Program Office EPA Region V 

I believe this requires your immediate attention. 

oa 
Attachments 
cc: J. Grant/OTMC Files 

o 



Attachment II 

Acrylonitrile risk assessment from 44 FR 191 October 1, 1979 

^ - 5 . t .̂  •) 0.08 ug/1 10 
0.008 ug/1 10 
0.0008 ug/1 10 

-6 
-7 

.̂̂ - / ) 

Assumptions: 
1. Q(ave) Detroit River 
2. Upper Trenton Channel 

is 25J: of Detroit River Q 

3. Total mixing downstream 
of 003N 

4. City of Wyandotte water supply 
intake can be affected by 
BASF discharges (001,003) 
and removal of acrylonitrile 
at water treatment plant is 
zero 

= 182,000 cfs 

= 45,500 cfs 
= 29,355 MGD 

«s assumption 

assumption 

5 
a. 

o 

5. Background of acrylonitrile in 
Detroit River is zero = 

6. WQC for acrylonitrile with a 
target risk of carcinogenesis = 
level of 10~ from U.S. EPA 
Criterion Document for acrylonitrile 

assumption 

0.008 ug/1 

Calculation ,-6 
29,355 MGD x 8 x 10 mg/1 x 8.34 lbs/MGD = 1.96 lbs/day 

715 Ibs/yr 
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Acrylonitrile 

1. 

2. 

3. 

4. 

p-

P = risk probability 
70 kg person is the design person 

I - 70 X P/B = intake (from 44 FR 15926 March 15, 1979) 

I (mg/day) = C(mg/l) x R(l/kg fish) xO.0187 kg fish/day 
+ C(ng/1) x 2 1/day 

C = 70 X P/B(2 + R X 0.0137) 

P = Bxl = B (2 + R X 0.0187) x C 
70 To 

B„ » 2.045 (mg/kg/day)-l 
n 

R = 110 bioaccvmulation factor 

C(Q) " 80,000 Ibs/yr 
365 day/yr x 8.34 lbs/gal x 29,355 MGD 

(from 44 FR 15926) 

(rearrangement of (1)) 

(44 CFR 191) 

(from 44 CFR 191 October 1, 1979) 

» 8.95 X 10"^ mg/1 

P " 2.0455 N(2 + 110 x 0.0187 ) x 1.37 x-lO-
-3 

10 -4 

70 6- '5 >rO ^JI< 
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AUG 28 1980 ^ . 

Mr. Karl J. .Zollner, Jr. ' . 5/rp --' 
Chief, Engineering and Technical " -^03 IQQQ 

Services Section ^^^i^Om-n-. 
Water Quality Division "''^<^thAi EHfOJ^n 
Michigan Department of Natural Resources *^^ ÎS10H '̂ •̂'̂cA/r 
P.O. Box 30G28 
Lansing, Michigan 48909 

Re: BASF Wyandotte Corporation 
Wyandotte, Michigan 
MI 0000540 (North Works) 
MI 0000566 (South Works) 

Dear Mr. Zollner: 

Region V, U.S. Envirotnental Protection Agency (U.S. EPA) has been 
following closely the progress of litigation between your Agency and 
the above referenced company. Our ccnmunications with Messrs. Paul Zugger 
and Dave Bachelor of the Michigan Departnient of Natural Resources (MDNR) 
have indicated that a settlenent with a Consent Order is in final 
preparation covering these BASF facilities. 

i 
J The U.S. EPA is deeply concerned about the delay by BASF in providing 
-| process evaluation information. B.ASF agreed, following the U.S. EPA 
5 l e t t e r dated October 20, 1978, to Mr. Grashoff, and again when meeting 
I with U.S. EPA in Chicago on March 27, 1979, to conduct a process evalua-
3 t ion . One year was considered a reasonable time to complete the process 
-̂  evaluation. As a result of th is delay i t appears obligatory to issue a 
;! short tern permit in order to in i t i a te a positive program to instal l 

base Tine treatnent technology on all wastewater s t ream discharging 
fror. organic chemical production or operations. This Agency has not 
been inforjiied officially of the closure of the South Works. We assume 
that the MDMP. is taking measures to assure that all environmental problems 
presently known or those that could result frĉ n shutdown practices are 
addressed, and that the U.S. EPA will be kept informed. We are aware 
that your staff and others in the MDNK have experienced diff iculty in 
obtaining specific, updated process infomation regarding BASF's closure 
of sor.e operations ard curtailment of others. 

Our interest centers on the reissuance of a permit for BASF North 
Works (MI. 000C540), particularly the discharge limitations on outfalls 
001, 002, and 003. (Xir concerns were found to be just i f ied following a 
review of (1) the existing discharges as shown on the company's Monthly 
Operating Reports (MORs) for the period March 1979 through February 1980, 
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( i : j rcoKKl icot ion forp^ dtited August £, 157t-, and OctcLcr 11, 117b, v.r.ici-
inu ica tcd no ant ic ipated rc<3uct1on of organic nanufcctur in ' ; , (3) bloassay 
t e s t resu l t s at o u t f a l l CCl fo r the correspond ine, p e r i o c / c n J (4) other 
1rifon:-at1cn I nc lud in ; r esu l t s o f our j d n t sampling survey of BASF f a c i l i 
t i e s presented In the 'U.S. Environr..entol Protect loc Agtiicy Ana ly t ica l 
Ke-^crt" by Environr^ntf i l Research Group (ERG), dated Ap r i l 2 t , 19oC, t 
copy of which vjds sent t o the HDMK. 

I n smi^iery, o u t f a l l s OCl tnd 003 are discharging large locd in rs of COL-
(che«iical oxyc,en demand) representing i.:cre than 2G0 .T 'J/ I and IC'f.ig/l, 
r espec t i ve l y , over C-stroit River background. Waste discharges ^.rt 
va r iab le w i th da i l y incxi»"=iims excec-ding, fit tlK;es, 5C:C r,c/l anc' 4CC- ir.'j/l 
CCi/ f o r o u t f a l l s 001 snd 003, respec t i ve ly . Secondly, bioassay tes ts 
on o u t f a l l CCl e f f l uen t (a Donthly pen;.it requirement) snow the e f f l uen t 
to be acutely tox ic s ix timas out of the seven tes ts ca ip le ted dur in t a 
1-year per iod . U s t l y , there is presently inaclec,uatfe t reatnent in place 
£ t ' o u t f a l l 001 and l i t t l e , i f any. at o u t f a l l 003. I t v<as indicated in 
t he recent ERC report t ha t dupl icate Scnples of the e f f l uen t f r o f 
o u t f a l l 003 contained high leve ls of U is(2-ch loro i5opropy l )e ther , a 
potent mutagen and suspected carcinogen, i n the mg/1 range. 

Corscquent ly, t h i s Agency f ee l s tha t pos i t i ve steps should be taken nov. 
t o issue a pennit to the North Works inccrporat inc e f f l uen t 11r.; i tat icrs 
r equ i r i ng basic treatment along \ d th l im i ted tox icant contro l anci a 

I cor.pliance schedule to r s e t the condit ions at the ea r l i es t possible date, 
I Since i t i s not advisable t o issue a 5-year psn r i t w i th BAT l i m i t a t i c n s 
I K i t l jou t the benef i t of the ccnipany's ccr.!pleted process eva lua t i cn , i t i s 
° recor.ricnded that a short ten r pen; i t exp i r ing on June 3C, 19C1, be issueo 

fclth a f u l l coL:pliance schedule w i th the prov is ion that tht; e f f l uen t 
H t r i t a t i o n s end coripliance schedule w i l l be adjusted when LAT and tox icant 
con t r c l l ins i ta t lons z r t f i n a l i z e d . The date of the-subir ission of a 
p re l i i - i na ry engineerir.g report i.ht basis of design f o r the f a c i l i t y w i l l 
f a l l v / i th in the ten? of t h i s permit . The recof.T:erK3ed date f o r suLr:ission 
o f f i n a l plans f o r approval was selected to pa ra l l e l the completion 
pliase of the f a c i l i t y process evaluat ion so that the process evaluat ion 
carr be included in the review of the f i n a l p lans. 

TTie proposed discharge l i m i t a t i o n s fo r the s i g n i f i c a n t par^y-eters 
f o r o u t f a l l s UCl &rvt 003 e t BASF tiorth Works (?'I COOCWO), the r a t i o n a l e , 
arid a proposed schedule of ccr ipl iarxe are presented in the attacluMeni 
t o t h i s l e t t e r . Addi t ional discharge l i m i t a t i o n s f o r phenol, t o t a l 
res idua l ch lo r i ne , phosphates, t o t a l c h l o r i d e , and any other paranetcr 
should be dovelo[>ed base-d on the la tes t in fo rmat ion . In ter im condi t ions 
on o u t f a l l 005 ( inorganic operations i f dlscharginja) and o u t f a l l s 0C(, 
CG7, ana OUo (bo i l e r house discharges o r i g i n a l l y covered i n permit 
number MI 0001CG5) sr«uld a lso be included in t h i s short t e rn pen. : i t . 

> - , 
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I urge that the MDNR seriously consider this draft permit proposal as 
the basis for the devf?loprient of a permit requiring a real conmitnient 
by BASF-, and that such a permit be public noticed shortly. May I also 
suggest that you might find it appropriate to incorporate certain 
provisions of our proposal into your Consent Order witti the company. 
If you have any questions regarding this matter, call the' Permit Branch, 
Industrial Unit, at (312) 353-2105. 

Very truly yours. 

Original Signed by Sandra S. Gardebring 

Sandra S, Gardebring . 
Director, Enforcanent Division 

Attachment 

cc: Robert Courchaine, M)NR 
Jack Bails, " 
Stewart Freeman 

As-st. Michigan AG 
^.,-D^e Bachelor, MDNR 

Paul Zugger, " 
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ATTACmENT to Le t te r Of MG 28 1380 

The U.S. Environmental Protect ion Agency (U,.S. EPA) is recommending 
cer ta in e f f l uen t .1 imi ta t ions and roquirenents to be incorporated in to 
a permit to be issued to BASF Wyandotte, North Works (MI 0000540), to 
supersede the permit tha t expired on September 30, 1979. The revised 
e f f l uen t l im i ta t i ons f o r cfiemical oxygen demand (COD), biochemical 
oxygen demand (EGD5), and Total Suspended Sol ids (TSS) are based on 
the fo l l ow ing : 

•Note: Ef f luent l i m i t a t i o n s fo r o u t f a l l s 001, 002, and 003, are 
presented in sections 7 and 9b below. Biomonitor ing 
requir£?ments are presented in sect ions-8 and 9a below. 

1 . Current v/aste abatement pract iced at o u t f a l l s 001 and 003 is 
minimal and large loadings of COD and BOD5 over the De t ro i t 
River background are cons is ten t ly being discharged. 

2. The e f f luent discharged from o u t f a l l 001 i s acute ly t o x i c as 
shown by company bioassay t es t s . The v/astewater cha rac te r i s t i c s 

-s o f the discharge from o u t f a l l 003 are va r iab le and a recent 
i survey (ERG report dated Ap r i l 22, 1980) ind icated high leve ls 
| . o f a ch lor inated alkyl ether in the e f f l u e n t , as wel l as the 
^ presence of other organic contaminants o f concern. 

o 
-o 

3. Best Pract icable Control Technology Current ly Ava i lab le (BPT) 
on end-of-process treatment fo r the Major Organic Products 
point source category i s defined in the Development Document 
(Ap r i l 1974) as: " b io log ica l treatment as t y p i f i e d by current 
exemplary processes: act ivated sludge, t r i c k l i n g f i l t e r s , aerated 
lagoons, and anaerobic lagoons. These systems w i l l be adequately 
equipped wi th pH cont ro l and equa l iza t ion in order to control 
var iab le waste loads v/ith the add i t ion o f chemicals t o aid in 
removing suspended so l ids where t h i s i s requ i red . " The BASF 
f a c i l i t y lacks t h i s basic treatment technology. 

4. From information in the T r e a t a b i l i t y Manual, V o l . I l l , Technologies, 
U.S. EPA, Washington, D.C. (January 19S0), the average removal 
e f f i c i en i es of organic manufacturing f a c i l i t i e s vnth b io log ica l 
treatment were calculated t o be; 

>70% removal of COD (average o f 10 f a c i l i t i e s ) 

>805J removal of BOD5 (average of 11 f a c i l i t i e s ) 

5. The o r i g i n a l l y issued permit w i th TSS (net 20 mg/1 average, 
net 60 mg/1 maximum) as the c o n t r o l l i n g parameter i s too l e n i e n t . 
I t i s proposed that COO and TSS be the c o n t r o l l i n g parameters. 

6. The f i n a l l im i t a t i ons fo r COD, BOD5, and TSS were ca lcu la ted 
on information from the company's MORs fo r March 1979 through 

• February 1380. Production was not used d i r e c t l y in ca l cu la t i ng 
any loadings. 
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(a) For 001, the average flow used for the calculations was 
8.5 MGD. Assuming minimal to no removal of BOD5 and 
COD with primary settling only,'the reported average 
discharge levels viare assumed to be the raw waste load 
(RWL). The yearly daily average discharges of COD and 
BOD5 were calculated to be: 

COD- 17,395 lbs/day (assumed the RWL) 
BOD5- 2,840 lbs/day ( " " " 

Assuning allowable residuals for COD, BOD5, (see item 4 
above), average kg/day (lbs/day) loadings were calculated. 
Assume the discharge limitations for TSS is 1.5 times the 
BOD5 limitation. The daily maximum values were 
calculated to be 2.0 times the daily averages. 

b. For 003, the average flow used for the calculations 
was 1.9 MGD. It v/as assumed that the average discharge 
values for COD are equivalent to the raw waste load. The 
yearly daily average discharge of COD was calculated to be: 

o 

a 
a. 

o 

COD- 1,568 lbs/day (assumed the RWL) 

Assuming the allov/able residual for COD (item 4 above), an 
average kg/day (lbs/day) loading was calculated. Loadings 
for BOD5 are assumed to be 0.16 times the COD loadings 
(based on the average BOD5 to COD ratio from data on 
outfall 001). Again, assume the discharge limitation of 
TSS .is 1.5 times the BOD5 limitation. Daily maximums 
were calculated to be 2.0 times the daily averages. 

7. Proposed Final Effluent Limitations 

Combined Loading for Other 
Outfalls 001 and 002* Limitations 

kg/day (lbs/"diyr 
Daily Avg. . Daily Max. Daily Maximum 

COD 2,370 (5,220) 4,750 (10,400) 
Total Suspended Solids 387 (852) 775 (1,700) 
BOD5 258 (568) 516 (1,140) 
Oil & Grease - - 10 mg/1 
pH (S.U.) - • - 6.0-9.0 range 
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Discharge Limitations Other 
(Outfall 003) ** Limitations 

kg/day (lbs/day) 
Daily Average Daily Maximum Daily Maximum 

COD 
Total Suspended Solids 
BOD 5 
Oil & Grease 
pH (S.U.) 

218 (480) 
57 (125) 
38 ( 83) 

-
-

436 
114 
76 

(960) 
(250) 
(166) 

-
-

10 mg/1 
6.0-9.0 range 

* All loadings are gross limitations for 001 and 002. 

** COD loading is gross, TSS and BOD5 v/ere corrected for average 
intake values for 003. 

As stated earlier, production was not directly used in calculating 
any loadings. If production is reported to change significantly, 
corresponding modifications would have to be made in the permit 
loadings. This need for adjustments v/as expressed by Karl Zollner 
in a telephone conversation on July 31, 1980, with the U.S. EPA 
Permit Branch, when U.S. EPA explained that 1979-1980 effluent 
discharge data v/ere used in the above calculations. Tlie company 
"unofficially" has been reported operating presently at 40 percent 
of normal production. 

8, Biomonitoring Requirement 

Without any toxicity limitation at this time, the company should 
be required to perform on a monthly basis a 96-hour continuous 
flow bioassay in accordance with approved methods. This will 
continue the present monitoring of combined discharges from outfalls 
001 and 002, and establish biomonitoring on outfall 003. A short 
schedule, i.e., 90 days after permit issuance, is recommended before 
the permittee shall achieve compliance with the biomonitoring require
ment on outfall 003. 

9. Toxicant Monitoring and Limitations 

a. Monitoring 

Due to the recent results of the joint U.S. EPA-MDNR survey 
(ERG report dated April 22, 1980), indicating the presence 
of high levels of a chloralkyl ether, specifically, Bis(2-
chloroisopropyl)ether (BCIE) and the potential presence of 
other related chloroalkyl ethers in discharges from North 
Works operations, the company should be required to perform 
monitoring to establish the absence or presence of these 
products. The City of Wyandotte v/ater supply plant intake 
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i s located about 3,700 feet d i rec t ly South of 003N, adjacent 
•to the Trenton Channel of tho Detroit River. In a worst case 
situation (cross channel mixing) mg/l quantit ies of BCIE could 
affect the water supply. Due to the extreme potency of these 
products as mutagens or carcinogens, or both, i t is v i ta l to 
have this information as soon as possible. In the f u l l process 
evaluation, qual i tat ive aspects (phase I I ) of the evaluation to 
be perfonned under the Consent Order is not expected before 
December 31, 1980, and quantitative information (Phase I I I ) 
before August 31 , 1981. I t is suggested that the following 
options be evaluated for i n i t i a t i n g monitoring and reporting for 
any c r i t i ca l parameters at the ear l iest possible date: (1) issue 
a 308 l e t t e r , (2) issue a permit v/ith monitoring before 
November 30, 1980, or (3) revise the proposed Consent Order to 
include selected monitoring requirements at an early date. 

Unless suf f ic ient information is already available from the 
company, as a minimum, monitoring for the following chloroalkyl 
ethers should be performed; 

-3 • Bis(2-chloroisopropyl)ether (BCIE) 
i Bis(2-chloroethyl)ether (BCEE) 
I Bis(l-chloroethyl)ether (BCEE isomer) 
(7) 

i Monitoring should be performed on out fa l ls 001 and 003 on a 
J Weekly basis for the term of the permit or order unt i l 
^ modiffed. BCIE and BCEE have been ident i f ied in discharges from 
§• BASF Wyandotte operations. A potential exists for the presence 
I in BASF discharges of the other chloroalkyl ethers. 

o Limitations 

The only chloroalkyl ether posi t ively ident i f ied in discharges 
from the North Works is Bis(2-chloroisopropyl)ether (BCIE). 
Two grab samples of 002N (ERG report dated Apri l 22, 1980) 
analyzed at 4.55 mg/l and 17.70 mg/1. Since these values 
represent s igni f icant amounts for th is suspected carcinogen, 
we propose the following interim discharge l im i ta t ion on a 
to ta l plant basis; 

Total Plant Loading for 
Effluent Outfal ls 001, 002, and 003 Monitoring 

Characteristic * kg/day (lbs/day) Requirements 
Daily Maximum * __̂  

Bis(2-chloroisopropyl)ether 128 (282) Weekly, 
(BCIE) 24-hour Composite 

* Effluent: characterist ics and l imi tat ions are subject to 
revision based upon a determination that the discharge Is 
harmful to human health or the aquatic environment. 



The 282 lbs/day was derived as a water qual i ty based l imi ta t ion 
using the following data and assumptions: 

(1) hVDnthly average flow of the total 
Detroit River = 182,000 cfs " i "'' '-• 

(2) "Upper Trenton Channel" flow is 25% 
of to ta l Detroit River = 45,500 cfs / -': ''-'^ 

= 29,355 MGD , ^ H - : 
(3) Total mixing downstream of 003N (width 

from shoal to Michigan shoreline) = assumption 

(4) City of Wyandotte water supply intake 
can be affected by BASF discharges 
(001, 003), and the removal of BCIE 
at water treatment plant is zero = assumption 

(5) Background of BCIE in Detroit River 
Is zero = assumption 

-§ (6) Water quality criterion for BCIE as a 
~ nutagen/carginogen with a target 
I risk level (for cancer) of 10"^ 
^ from U.S. EPA Criterion Dociment 
1 for chloroalkyl ethers = 1.15 ug/1 (ppb) 
o 

(7) Calculation 

H6D X mg/l x 8.34 = lbs/day 
29,355 X 1.15 X 10-3 x 8.34 = 28U5 lbs/day '̂ ~ 

For the maximum protection of human health from the carcinogenic 
effects of exposure to BCIE (and related compounds) th is Agency 
feels i t is imperative to place immediately an interim l im i ta t ion 
on BCIE based on the above assumptions. Based on a review of 
other information available to MDNR b io log is ts , analysis of 
Detroit River water, and results of analyses of the City of 
Wyandotte's intake and finished v/ater supply (currently proposed 
to be sampled by U.S. EPA), a more stringent l im i ta t i on may be 
necessary. 

10. Schedule of Compliance 

For achieving compliance with the f ina l eff luent l imi ta t ions 
specified for ou t fa l l ( s ) 001, 002, 003, see the attached proposed 
schedule of compliance. I t is recommended that the biomonitoring 
proposed under sections 8 and 9a above and the imposition of a 
l imi ta t ion for BCIE be required at the ear l iest possible date. 

• • j w i * - * - ^ -



proposed Schedule of Compliance for Meeting 

Final Effluent Limitations 

C. SCHEDULE OF COMPLIANCE 

1. The permittee shall- achieve compliance with the effluent limitations 
specified for outfall(s) 00N 002. 003 in accordance with the following 
schedule: 

a. Submit progress report to the Chief Engineer of the Michigan 
Water Resources Commis-sion on or before December 31, 1980 ' . 

c 
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J 

-a 
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c 

o 

b. Submit a preliminary engineering report and basis of design 
for said facilities to the Chief Engineer of the Michigan 
Water Resources Commission and obtain his approval thereof 
on or before February 23, 1981 • 

c. Submit progress report to the Chief Engineer of the Michiaan 
Water Resources Cor:;r.ission on or before J [j[M • 

d. Submit final plans and specifications for said facilities to 
the Chief Engineer of the Michigan Water Resources Conv-ission 
and obtain his approval thereof on or before May 31. i9ol 

e. Commence construction of said facilities on or before 
August 31, 1981. . 

f. Submit progress report to the Chief Engineer of^ ths^M^'chioan 
Water Resources Commission on or before an.31. 1932 

g. 

h. 

i. 

Submit progress report to the Chief Engineer cj^the Michigan 
Water Resources Commission on or before "'-'̂- 30, 1932 . 

Corolete construction of said facilities oH or before 
November 30, 1932 . 

Attain operational level necessary to pes; t^?Jir.itation; 
specified herein on or before__J;^~'""' "'•' •̂ 

-T^ 



c 

o 

* 

- 0 
5 
Q. 

O 

^'^' n - s v.... .̂. 
/ r - ^ ^ i - -

7 0 . P / p 

i 

'5 ^ "^-'- ' ' - C ^ ^ <l-C / s - . z i . 
'^''tv.A.ci, / T / - * i ' n 

J '^. P -

70 g 

^' - -̂0... c.w 'i.rij.r-^ ^'^-V4. 

T. P -

•C . 

P - . ZC ^ io" ' ° ^ lO"'^ 



C h l T U A L r u T ^ f i l A L S KtCISTCR M A S T C H PH05KAM 

F A C t L I T Y - rt?''3l'< 
BAjF WY*l-iOOTrr CO"? 
ffOfiTjl PLANT 
1 6 0 " BIOOLE 
WYAWOOTTE MI "OJ')? 

ntsTRICTj 
COUNTY; 6? 

OUTFAi<.Sj 05 
flAJOR 0l5CnAf»GEj 
TOT. Ave, UAILY DISCI IS.6000 

CRITICAL-
SANITARY 
SIC: 

HATI 
SEriERt 

Y 

2BV0 

CRITICAL MATEKIALCS) COIv, 
H£XACM(,oR0Rf:H2fNE (r iCa) X 
rLUCI 'LOKALin X 
CHLOTNE X 
SIS (?- [ .THYLHt i (YL J) PHTHALATt X 
ICK' ' ! t J N i T M L E X 
SIYRenE X 
D I - ' ' - b U T Y L PHTHAI.ATE X 
» ,J ,^ -T«ICHLOROETH*f i | f X 
POLVCHLORINATEO BIPHENYLS(PCR) X 
71*<C X 
VIC'<«;L X 
•CYANIOCS X 
COBALT X 
CHKOHUIH X 
HYPOCHLORITE X 

USE. NCOS, 

OllTFALI.J 
TYPt t 
DE.'tGN USE J 
Grsf { 

s 

o u T f A L L : 
TYPEl 
DESIGN USE I 
OPSFi 

fl 

OUTKALU 
T Y ^ t l 
DtSIGN USEI 
(JPoFj 

1 
Cl 

007 

OUTFALLt 
TYPE I 
r)fcSIŜ . uSEj 
CPSFi 

620160 
I 

Cl 

OUTPALLJ • 
TYPEt 
DESIGN USEl 
OPSFl 

62017ti 
1 

Cl 
003 

X PKOCESSj 
X COOL IMG I 
X SAMITARYI 

62 
33 

5 

X PROCESS, 0 
X COOLING, 0 
X SANlTAfrYt t o o 

X PROCESSi 
% COOLING, 
X SANITAHYI 

90 
10 

0 

X PROCESS, 
X COOLING; 
X .^AwITftRYi 

10 
90 
0 

X PROCESS, 
X COOLING, 
X SANITARY! 

S 
95 
0 

OIS, 

2 
0 
0 

SOC'OO 
6 
0 
0 
0 
4 
1 
5 
5 
2 ' 
4 • 

KESi 
2 
7 
0 
0 
5 
3 
5 
0 
0 
7 
5 
0 
3 
0 
0 

GP5F 0UTFAU8 
OOl 
003 

001 
001 

006 007 
00; 
005 
003 
007 
OOl 003 007 

AVG. DAILY FLOW, ,0«no 
MAX. DAILY FLOWI ,0000 
TOT. ANN. FLOW, 10,0 
DROUGHT KLO"(, 99«><>'?9 

AVG, DAILY FLOHi l,»f»O0 
MAX, DAILY FLOWt ,0000 
rOT. t i W , FLOW, ao2.o 
DROUGHT FLOW, 9999'>9 

AVG, DAILY FLO-*;, l.OOOO 
MAX. DAILY FLOW, 1,1000 
TOT. ANN, FLOhi 365,0 
DROUGHT fLOW, 100000 

AVG. DAILY FLOU, 9,0000 
KA.r. OAlLY FLOW, 9,6000 
TOT. ANN, FLOW, 3c'n5.0 
DROUGHT FLOW, lOOOOo 

AVG. DAILY FLOK, l,200o 
HAX, DAILY FLOW! 1,7000 
TOT. ANN, FLO»(, «01,0 
DROUGHT FLOrt, 100000 
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nuTFALL, B«;oi^i 
TY^cl I 
nfJlG^J USEl Cl 
Gf"iF, vob 

X PROCESS, 
X COOHMGI 
X SANpARYl 

i 
9A 
0 

AVG, DAILY FLOWI fl.OOOo 
MAX. DAILY FLOWt 6.0000 
TOT, ANN, FLOW, 1160.0 
ORUU&HT FLOW, lOOOOO 

nuTfALLi H2i)09S 
T Y ° F | 1 
OESIGM USEl Cl 
GPSF, out, 

X PROCFSS, 
X COOLING; 
X 3ANlTAftYl 

30 
70 
0 

AVG, DAILY FLOWt ,U000 
MAX. DAILY FLOwi ,<l000 
TOT, ANN. FLOU, 1«6,0 
DROUGHT FLOW, lOOOOQ 

PROOUCTION PESI.OUAL n i O i i U p 
PHYSICAL S T A l E , I SOLVLMT, 5 RESID'i jE, 1 

ACRYLONITRILE 
bTYREKE 

A H O U M T , O O C C 2 « U P D I S P O S A L , 0 STORAGE, 1 
HExACHLORObENZENE (HC8) 

PRODUCTION HlSH>i);.L d<!«31tp 
P H Y . M C A L STATE, a SOLVENT, 1 . RESIDUE, 1 
CRITICAL MATF.PlALl M.iiCHLORAL IN 

AMOUNT, 0060000 p DISPOSAL, 0 STORAGE, i 

•.<ASTF,*jVH RESIOUAL «2031'(« 
FMysicAL STATE, J S O L V E N T , 
C-»IT1CAI MATEPIALI ZINC 

1 RESIDUE, 6 A M O U N T , oooiooo c DISPOSAL, 0 STORAGE, 7 

F A C I L I T Y - i>?;?3l5 
t iAsr f lYAsr idTTf CO^P 
50UTH PLAMJ 
1 0 0 1 n i O y L E 
>.YAHPOrT£. HI ' i a iv2 

n l s T » I C T , I 
CniiMTY, 82 
R lV^ t ' nAS l ' l . , n( ,13100 

OUTFALLS, 6« 
nAJOK niSCMAKCEl 
TOT. A v n . DAILY DISCI « 5 . 1 0 0 0 

CRITICAL MATi Y 
SANITARY SEWER, 820198 
S I C : 2890 

CrtTTlCAL ,1ATF»1AL(S) CON, 
CHLO'^l f i t x 
TRTS(OlHPC'HripROPYL) PHOSPHATE X 
n i S (2-EThYLv*LXYL 1) P H I H A L A T E X 
l -CHLt lRo-?»3-tPl>XYPRPPANE X 
r.At''<nfi T F f A C U L O P I O t X 
POLYChLoPINATFO BIPriFNYLS (PCH) X 
HfPOCKLOHITF • X 

USE. NCOS. OIS, 
0 

. 0 
0 
0 
0 
0 

RES* 
0 
3 
S 
n 
6 
0 

CPSF OUTFALLS 

002 003 004 

nuTFAiL, «a»»Ji5 
TYPE: A 
DLSIGN LiSti 
Ct'SF, 006 

X FROCFSSl 0 
S COrLIN'C; 0 
X S A M I T A K Y I 100 

AVG, DAILY FLOWI .25l'0 
MAX. DAILY FLOWI .0000 
TUT. ANN, FLOh, «»3,0 
Of^OOCHT FLOW, 999999 

OUTFALL, b i » i ? l 
TYPEl I 
DESIGN USEl Cl 
GPSF, v;Ob 

X PROCFSS, 0 
X COOLING, ino 
X SANlTARYi 0 

AVG. DAILY FLO'h', ,5000 
MAX, DAILY FLOW, .7000 
TOT. ANN. F L O N I 183.0 
DROUGHT FLOW, . lOOOOO 
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OUTFALL, 
TYPEl 
DESIGN uSfcl 
GPSF, 

820185 
1 

Cl 
002 

X PROCESSi 
X COOLING, 
X SAMlTARYl 

2 
98 
0 

AVG. DAILY FLOWI 7,2000 
MAX, DAILY f\.OMl 6,6000 
TOT, ANN, FLOW, 2626.0 
DROUGHT FLOW, 100000 

DUTFALLJ 820183 
TYPti i 
DESIGN USEl Cl 
GPSFi 003 

X PROCESS, 
X COOL TUG, 
X SANITARY, 

65 
35 
0 

AVG. DAILY FLO-Wt 37,n00o 
MAX. DAILY FLOul <«9,3000 
TOT. ANN, FLOK, 13505,0 
DROUGHT FLOW, 100000 

O O T F A L L , 820132 

TYPt, I 
DESIGN USEl Cl 
GPSF, 004 

X PROCESS, 

X COOLH^G: 
X SANlTARYl 

1 
99 
0 

AVG. DAILY FLOWI ,aOfiO 
MAX, DAILY FLO*(| .4000 
TOT. ANN, FLOW, ltt6,0 
DROUGHT FLOW, lOOOOO 

PROOUCTIOH KESIDUAL 820315P 
PHYSICAL STATF, 1 SOLVENT, 3 fiESIDUE, 9 AMOUNT, OOlOOOO G DISPOSAL, 0 STORAGE, I 

eiS (2-FTHYLl(FXYL IJ PHTHALATE TRISCOlDROMOpRQPYL) PHOSPHATE 

WASTEviATEff RESIDUAL aaOilbW 
PHySICAL STATE, 1 SOLVENT, 3 RESIDUE, 
CRITICAL MATERIAL! CARBON TETRACHLORIDE 

AMOUNT, 0009388 G DISPOSAL, 0 STORAGE, 1 
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Bac'kqround groundwater data and down gradient groundwater samples will 

' also be drilled for and collected. 

The Department's concern is based on the following information: 

3" 


